The α-times integrated C semigroups, α > 0, are introduced and analyzed. The Laplace inverse transformation for α-times integrated C semigroups is obtained, some known results are generalized.
Introduction
Integrated semigroups are more general than strongly continuous semigroups (i.e., 0 semigroups), cosine operator functions and exponentially bounded distribution semigroups. Integrated exponentially bounded semigroups were investigated in [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] . In this paper, we will introduce and analyze α-times integrated C semigroups, . In Theorem 2.6 we give a necessary and sufficient condition for an    , the definition of convolution product is as following
At first we introduce the fractional differential and integral of function.
For arbitrary  ,
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Proposition 2.3. Let A be the generator of an α-times integrated C semigroups ,
, and and
Proof. Letting ,
. By the uniqueness theorem it follows that
t t t t t t t t Cx e Cx t R A x R A Ax e S t x t e S e S t x t e d e S t x t e
                                                                   0 0 ) d d d d d d .
t Ax t S s Ax s S s Ax s t

 
Then (2.4) follows from the uniqueness theorem. In order to prove (2.5), let x X  , and ,
Noting that C Hence, , and by (2.7), (2.5) follows.
 
We apply the mathematical induction when  , by (2.8) , and
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Proo
If A generates an α-times exponentially bounded integrated semigroups
2) Co i g [18] with [17, T , we can prove 
